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WHAT IS CLAIMED IS : 

1. A process for preparing a 17-spirolactone steroid 
compound or a corresponding open lactone salt, the process 

comprising : 

carbonylating a steroid substrate wherein the substrate 
is substituted at the C-17 position with a first substituent 
selected from the group consisting of hydroxy and protected 
hydroxy; and a second substituent selected from the group 
consisting of alkenyl and alkynyl . 



2. A process for the preparation of a compound 
corresponding to the Formula 1503: 



R^^ O' 




1503 



or the corresponding 17-open lactone or open lactone 

salt; 

wherein 

R", R" and r" are independently selected from the group 
consisting of hydrogen, halo, haloalkyl, hydroxy, alkyl, 
alkoxy, hydroxyalkyl, alkoxyalkyl, hydroxycarbonyl , cyano and 
aryloxy; 

-A -A- represents the group -CHR^-CHR^- or -CR^=Cr2-; 
where R^ and R^ are independently selected from the group 
consisting of hydrogen, halo, hydroxy, alkyl, alkoxy, acyl. 
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hydroxyalkyl, alkoxyalkyl, hydroxycarbonyl , alkoxycarbonyl 
acyloxyalkyl, cyano and aryloxy or and together with the 
carbons of the steroid nucleus to which they are attached form 
a (saturated) cycloalkylene group; 

-B-B- represents the group -CHR"-CHR"- , -CR"=CR"- or an 
Of- or jS-oriented group: 



CH CH 

I I 
CH— CH2-CH— 



where r" and R« are independently selected from the group 
consisting of hydrogen, halo, alkyl, alkoxy, acyl, 
hydroxyalkyl, alkoxyalkyl, hydroxycarbonyl, alkoxycarbonyl, 
acyloxyalkyl, cyano, and aryloxy; 

-D-D- represents the group 



-chr*-cr(^ — CR'*— c: 

^ or 



where R^ and R= are independently selected from the group 
consisting of hydrogen, halo, alkyl, alkoiy, acyl, 
hydroxyalkyl, alkoxyalkyl, hydroxycarbonyl, alkoxycarbonyl, 
acyloxyalkyl, cyano and aryloxy or R^ and R= together with the 
carbons of the steroid backbone to which they are attached 
form a cycloalkyl group; 

-G-J- represents the group 



J:cr9-chr1^- "^Cl=rCR^i 

or 

where r' and R^^ are independently selected from the group 
consisting of hydrogen, hydroxy, protected hydroxy, halo, 
alkyl, alkoxy, acyl, hydroxyalkyl, alkoxyalkyl, 
hydroxycarbonyl, alkoxycarbonyl, acyloxyalkyl, cyano and 
aryloxy or r' and R" together form an epoxy group; 



161 



wo 2004/085458 

PCT/US2004/008629 
-E-E- represents the group -CHR^-CHR^- or -CR«=cr''- 
wherein is selected from the group consisting of hydrogen, 
-halo, alkyl, alkoxy, acyl, hydroxys 1 kyl , alkoxyalkyl, 
hydroxycarbonyl, alkoxycarbonyl, acyloxyalkyl , cyano and 
aryloxy, and R^ is selected from the group consisting of 
hydrogen, hydroxy, protected hydroxy, halo, alkyl, cycloalkyl 
alkoxy, acyl, hydroxyalkyl , alkoxyalkyl, hydroxycarbonyl, 
alkoxycarbonyl, acyloxyalkyl, cyano, aryloxy, heteroaryl, 
heterocyclyl, acetylthio, furyl and substituted furyl; 
the process comprising: 

carbonylating a 17 -vinyl -17 -hydroxy steroid compound of • 
Formula 1502: 



pi 3 OH 





B 

/ 



.CH2 



1502 



wherein R^°, R^^ r", -a-A- -b-r n ^ , 

/ x^. , A A , B-B-, -D-D-, -G-J- and -E-E- 

are as defined above. 

3 . A process as set forth in claim 2 wherein the process 
further comprises : 

preparing the compound of Formula 1502 by reducing the 
17-ethynyl group of a compound of Formula 1501 to a 17-vinyl 
group, said compound of Formula 1501 having the structure: 



I r13 PH 




B 




E 

^ 1501 
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Where the substituents r", r", r13^ -a-a-, -B-b-, -d-d- 
-G-J- and -E-E- are as defined above in Formula 1503.' 

4 . A process as set forth in claim 3 wherein said 
compound of Formula 1501 is contacted with a source of 
hydrogen in a hydrogenation reaction zone, thereby reducing 
the 17-ethynyl group and yielding an intermediate comprising 
the 17-vinyl compound corresponding to Formula 1502; and 

the derivative of Formula 1502 is contacted with a source 
of carbon monoxide and a carbonylation catalyst in a 
carbonylation reaction zone to yield the product of Formula 
1503. 



5. A process as set forth in claim 4 wherein said 
compound of Formula 1501 is simultaneously contacted with a 
source of hydrogen, a source of carbon monoxide and a catalyst 
system effective for reducing the 17-ethynyl group of the 
compound of Formula 1501 to a 17-vinyl group and for 
carbonylating the resulting derivative of Formula 1502 in situ 
to convert the 17 -hydroxy- 17 -vinyl structure thereof to a 17- 
spirobutyrolactone structure . 

6. A process as set forth in claim 3 comprising: 
contacting said compound of Formula 1501 with a source of 
hydrogen and a hydrogenation catalyst in a liquid reaction 
medium comprising a solvent, thereby producing a hydrogenation 
reaction mixture comprising a hydrogenation reaction solution 
comprising said intermediate of Formula 1502 in said solvent- 
and ' 

mixing said hydrogenation reaction solution or a 
concentrate thereof with water to produce a liquid 
crystallization medium in which the solubility of said 
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compound of Formula 1502 is lower than the solubility thereof 
in said solvent alone; and 

crystallizing said compound of Formula 1502. 

7. A process for the preparation of a compound 
corresponding to the Formula 2503: 



R^O 




2503 



or the corresponding 17-open lactone or open lactone 

salt ; 

wherein 

is selected from the group consisting of hydrogen 
hydroxy, alkoxy, hydroxyalkyl , alkoxyalkyl and 
hydroxycarbonyl ; 

R", R" and r" are independently selected from the group 
consisting of hydrogen, halo, hydroxy, alkyl, alkoxy 
hydroxyalkyl, alkoxyalkyl, hydroxycarbonyl, cyano and aryloxy; 
-A-A- represents the group -CHR^-CHR^- or -CR^^CR^- . 
where R^ and R^ are independently selected from the' group 
consisting of hydrogen, halo, hydroxy, alkyl, alkoxy, acyl 
hydroxyalkyl, alkoxyalkyl, hydroxycarbonyl, alkoxycarbonyl 
acyloxyalkyl, cyano and aryloxy or R^ and R^ together with the 
carbons of the steroid nucleus to which they are attached form 
a (saturated) cycloalkylene group; 
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-B-B- represents the group -CHR"-CHR"-, -CR"=cr"- or an 
Of- or /3-oriented group: 

r16 

CH CH 

CH — CH2-CH 

where and R^« are independently selected from the group 
consisting of hydrogen, halo, alkyl, alkoxy, acyl, 
hydroxyalkyl, alkoxyalkyl, hydroxycarbonyl , alkoxycarbonyl , 
acyloxyalkyl, cyano and aryloxy; 
-G-J- represents the group 

or . i 

where r' and r" are independently selected from the group 

consisting of hydrogen, hydroxy, protected hydroxy, halo, 

alkyl, alkoxy, acyl, hydroxyalkyl, alkoxyalkyl, 

hydroxycarbonyl, alkoxycarbonyl, acyl oxyalkyl , cyano and 
aryloxy; 

-Q-Q- represents the group 

^CH— CHR'»— ^C=CR^ 



or 



where R* is selected from the group consisting of hydrogen, 
halo, alkyl, alkoxy, acyl, hydroxyalkyl, alkoxyalkyl, 
hydroxycarbonyl, alkoxycarbonyl, acyloxyalkyl , cyano 'and 
aryloxy; 

-T-T- represents the group 

^CH CHR«— ^C=CR^ 

or ^ 

where R« is selected from the group consisting of 
hydrogen, halo, alkyl, alkoxy, acyl, hydroxyalkyl, 
alkoxyalkyl, hydroxycarbonyl, alkoxycarbonyl, acyloxyalkyl, 
cyano and aryloxy; and 

-L-M- represents the group 



165 



wo 2004/085458 



PCTAJS2004/008629 



CHR^— CH^ Cr7— 



or 



where r'' is selected from the group consisting of 
hydrogen, halo, hydroxy, protected hydroxy, alkyl, cycloalkyl, 
alkoxy, acyl, hydroxyalkyl, alkoxyalkyl, hydroxycarbonyl , 
alkoxycarbonyl, acyloxyalkyl , cyano, aryloxy, heteroaryl,' 
heterocyclyl, acetyl thio, furyl and substituted furyl; 

the process comprising: 

carbonylating a 17-vinyl-i7-hydroxy steroid compound of • 
Formula 2502 : 



i12 



,13 



OH 




r3 



A" 
I 



B 



I 

X 



/ 



-B 



2502 



where the substituents r\ r", r", r"^ -A-A- , -B-B- 
-G-J-, -Q-Q-, -T-T- and -L-M- are as defined in Po'rmula 2503. 



8- A compound of Formula: 



?12 



13 R 




17c 



B 



M B 



wherein; 



is selected from the group consisting of hydrogen, 
hydroxy, alkoxy, hydroxyalkyl, alkoxyalkyl and 
hydroxycarbonyl ; 

R", and r" are independently selected from the group 
consisting of hydrogen, halo, hydroxy, lower alkyl, lower 
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3l7c 



is selected from the group consisting of hydroxy and 
protected hydroxy; and 

^"'^ is alkenyl; 

-A-A- represents the group -CHR^-CHR^. -CR^^^CR^- . 

where and R^ are independently selected from the' group 
consisting of hydrogen, halo, hydroxy, alkyl, alkoxy, acyl, 
hydroxyalkyl, alkoxyalkyl, hydroxycarbonyl , alkoxycarbonyl 
cyano, and aryloxy, or R^ and R^ together with the carbons of 
the steroid backbone to which they are attached form a 
cycloalkyl group; 

-B-B- represents the group -CHR^^-CHR^^- or an or /?- 
oriented group: 



CH CH 

I I 

— CH-CHz-CH 



Where R- and r" are independently selected from the group 
consisting of hydrogen, halo, alkyl, alkoxy, acyl 
hydroxyalkyl, alkoxyalkyl, hydroxycarbonyl, alkoxycarbonyl 
acyloxyalkyl, cyano, and aryloxy; 

-G-J- represents the group ^c=cr"— 
Where R- is selected from the group consisting of 
hydrogen, halo, alkyl, alkoxy, acyl, hydroxyalkyl 
alkoxyalkyl, hydroxycarbonyl, alkoxycarbonyl, acyloxyalkyl 
cyano and aryloxy; ' 

-Q-Q- represents the group ^c=:cr* ^ 

where R^ is selected from the group consisting of 
hydrogen, halo, alkyl, alkoxy, acyl, hydroxyalkyl, 
alkoxyalkyl, hydroxycarbonyl, alkoxycarbonyl, acyloxyalkyl, 
cyano and aryloxy; 



-T-T- represents the group 



;c=CR« — 
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where R« is selected from the group consisting of 
hydrogen, halo, alkyl, alkoxy, acyl, hydroxyalkyl , 
alkoxyalkyl, hydroxycarbonyl , alkoxycarbonyl , acyloxyalkyl , 
cyano and aryloxy; and 

-L-M- represents the group —^^^-'^C. 

where R' is. selected from the group consisting of 
hydrogen, halo, alkyl, cycloalkyl, alkoxy, acyl, hydroxyalkyl, 
alkoxyalkyl, hydroxycarbonyl, alkoxycarbonyl, acyloxyalkyl, 
cyano, aryloxy, acetyl thio, furyl and substituted f uryl . 



A compound of Formula 

R13R 




Rl7y 



wherein: 

R", R", and R" are independently selected from the group 
consisting of hydrogen, halo, hydroxy, lower alkyl, lower 
alkoxy, hydroxyalkyl, alkoxyalkyl, hydroxycarbonyl, cyano, and 
aryloxy; 

-A-A- represents the group -CHR^-CHR^- or -CR^=Cr2-; 

where R^ and R^ are independently selected from the' group 
consisting of hydrogen, halo, hydroxy, alkyl, alkoxy, acyl 
hydroxyalkyl, alkoxyalkyl, hydroxycarbonyl, alkoxycarbonyl 
cyano, . and aryloxy, or R^ and R^ together with the carbons of 
the steroid backbone to which they are attached form a 
cycloalkyl group; 

-B-B- represents the group -CHR«-CHR"- or an a- or j8- 
oriented group: 

CH CH 

— CH-CHa-CH— , 
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"here R" and R" are independently selected from the group 
oons.etlng of hydrogen, halo, alkyl, alkoxy. aoyl " 
hydroxyalkyl, allcoxyalkyl . hydroxyoarbonyl , alkox^carbonyl 
aoyloxyalkyl, oyano, and aryloxy,- ' 

R"- is selected from the group consisting of hydroxy and 
protected hydroxy; and 

R^'*' is alkenyl or alkynyl; 



-D-D- represents the group "^'^ °' ^HR^-q^s ^ • 

where is selected from the group consisting of 
hydrogen, halo, alkyl, alkoxy, acyl, hydroxyalkyl 
alkoxyalkyl,. hydroxyoarbonyl, alkoxycarbonyl , acyloxyalkyl 
cyano and aryloxy or and R= together with the carbons of' the 
steroxd backbone to which they are attached for. a cycloalkyl 
group ; ^ 

-G-J- represents the group ^c=cr"— 
where R- is selected from the group consisting of 
hydrogen, hydroxy, protected hydroxy, halo, alkyl, alkoxy 
acyl, hydroxyalkyl, alkoxyalkyl, hydroxyoarbonyl 
alkoxycarbonyl, acyloxyalkyl, cyano and aryloxy;' 

-E-E- represents the group -CR«=cr'- or -Cnk^-CHR^. . 
where R« is selected from the group consisting of ' 
hydrogen, halo, alkyl, alkoxy, acyl, hydroxyalkyl 
alkoxyalkyl, hydroxyoarbonyl, alkoxycarbonyl, acyloxyalkyl 
cyano and aryloxy; and ' 

R' is selected from the group consisting of hydrogen, 
halo, alkyl, cycloalkyl, alkoxy, acyl, hydroxyalkyl 
alkoxyalkyl, hydroxyoarbonyl, alkoxycarbonyl, acylo:^alkyl, • 
cyano, aryloxy, acetylthio, furyl and substituted f uryl . 

10. A process for the preparation of a compound of 
Formula XXI IZ: 



169 



wo 2004/085458 

PCT/US2004/008629 



' xxiiz 

wherein: 



R= is selected from the group consisting of hydrogen 
hydroxy, alkoxy, hydroxyalKyl , alkoxyalkyl and 
hydroxycarbonyl; dihydrocarbylamino, di (substituted 
hydrooarbyl) amino, and N-hetero-cyolyi ,. 

con='^' independently selected from the group 

cons.st.ng of hydrogen, halo, hydroxy, lower al.yl. lower 

^- '^y<^-xycarbonyl, cyano. and 

R IS selected from the group consic,^^„r, «p v ^ 
protected hydroxy; consxstxng of hydroxy and 

I^^"* is alkenyl; 

-A-A- represents the group -CHR^-chr2_ ^r -CR^^CR^ 
Where R^ and R^ are independently selected fro. the' group 
c0n3.st.ng Of hydrogen, halo, hydroxy, alkyl, alkoxy, acyl 
hydroxyalkyl, alkoxyalkyl, hydroxycarhonyl , alkoxyca.honyl 

tin — er With the carhons 'of 

the steroid nucleus to which they are attached for. a • 
(saturated) cycloalkylene group; 

-B-B- represents the group -CHR"-chR"- -cr"-pp" 
or ^-oriented group: ' ' 

CH CH 

— CH-CH2-CH — . 

consiir' independently selected fro. the group 

consxstxng of hydrogen, halo, alkyl, alkoxy, acyl 
hydroxyalkyl, alkoxyalkyl, hydroxycarhonyl , alkox;carbonyl 
acyloxyalkyl, cyano, and aryloxy; 
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or R" and r", together with the C-15 and C-16 carbons of 
the steroid nucleus to which they are attached, form a 
(saturated) cycloakylene group; 

-G-j- represents the group ^c=cr"— 
where r" is selected from the group consisting of 
hydrogen, halo, alkyl, alkoxy, acyl, hydroxyalkyl , 
alkoxyalkyl, hydroxycarbonyl , alkoxycarbonyl , acyloxyalkyl 
cyano and aryloxy; 

-Q-Q- represents the group ^c=cr'»— _ 
where R^ is selected from the group consisting of 
hydrogen, halo, alkyl, alkoxy, acyl, hydroxyalkyl, 
alkoxyalkyl, hydroxycarbonyl, alkoxycarbonyl, acyloxyalkyl, 
cyano and aryloxy; or 



R 



3 



together represent the group 



-^C---CHR'*- 



Where r3^ and r3= are independently selected from the group 
consisting of hydroxy and alkoxy, or , ^ ^ ^^^^^ 

Of the steroid nucleus' to which they are attached from the 
group 



where r" is alkyl ene. 

-T-T- represents the group ^C=CR^— 
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where R« is selected from the group consisting of 
hydrogen, halo, alkyl, alkoxy, acyl, hydroxyalkyl, 
alkoxyalkyl, hydroxycarbonyl , alkoxycarbonyl , acyloxyalkyl , 
cyano and aryloxy; and 

-L-M- represents the group chr^-chC^ , 
■ where r' is selected from the group consisting of 
hydrogen, halo, alkyl, cycloalkyl, alkoxy, acyl, hydroxyalkyl, 
alkoxyalkyl, hydroxycarbonyl, alkoxycarbonyl, acyloxyalkyl, 
cyano, aryloxy, acetylthio, furyl and substituted furyl; 

or R« and R', together with the C-6 and C-7 carbons of the 
steroid nucleus to which they are attached, form a (saturated) - 
cycloalkyl ene group; 

the process comprising reducing the 17-alkynyl group of a 
compound of Formula XXIZ, said compound of Formula XXI having 
the structure: 




XXIZ 



wherein R^- R^", r", r" ^ ^ ^ ^ 

and -L-M- are as defined above, and r"- is selected from the 
group consisting of hydroxy and protected hydroxy; and 
R"** is alkynyl. 

11. A process for the preparation of a compound of 
Formula XXVZ: 

R ' Rl7d 




XXVZ 
wherein: 
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R", R", and r" are independently selected from the group 
consisting of hydrogen, halo, hydroxy, lower alkyl, lower 
alkoxy, hydroxyalkyl, alkoxyalkyl, hydroxycarbonyl , cyano, and 
aryloxy; 

-A-A- represents the group -CHR^-CHR^- or -CR^^CR^-; 

where R^ and R^ are independently selected from the group 
consisting of hydrogen, halo, hydroxy, alkyl, alkoxy, acyl, 
hydroxyalkyl, alkoxyalkyl, hydroxycarbonyl , alkoxycarbonyl , 
cyano, and aryloxy, or R^ and R^ together with the carbons of 
the steroid nucleus to which they are attached form a 
'(saturated) cycloalkylene group; 

-B-B- represents the group -CHR"-chr"-, -cr"=CR^«- or an ' 
a- or /8-oriented group: 

CH CH 

— CH-CH2-CH — . 

where r" and r" are independently selected from the group 
consisting of hydrogen, halo, alkyl, alkoxy, acyl, 
hydroxyalkyl, alkoxyalkyl, hydroxycarbonyl, alkoxycarbonyl, 
acyloxyalkyl , cyano, and aryloxy; 

or R" and r", together with the C-15 and c-16 carbons of 
the steroid nucleus to which they are attached, form a 
(saturated) cycloalkylene group; 

R"'^ is selected from the group consisting of hydroxy and 
protected hydroxy; and 
R^"* is alkenyl; 

-D-D- represents the group ~^^< °^ ^ 
where R* is selected from the group consisting of 
hydrogen, halo, alkyl, alkoxy, acyl, hydroxyalkyl, 
alkoxyalkyl, hydroxycarbonyl, alkoxycarbonyl, acyloxyalkyl, 
cyano and aryloxy or R* and R= together with the carbons of the 
steroid backbone to which they are attached form a cycloalkyl 
group; 
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-G-J- represents the group °' chr^-c^^ ^ 

where is selected from the group consisting of 
hydrogen, hydroxy, protected hydroxy, halo, alkyl, alkoxy 
acyl, hydroxyalkyl, alkoxyalkyl, hydroxycarbonyl , 
alkoxycarbonyl, acyloxyalkyl, cyano and aryloxy; and 

-E-E- represents the group -CR«=cr'- or -CHR«-CHR'- • 
where R« is selected from the group consisting of ' 
hydrogen, halo, alkyl, alkoxy, acyl, hydroxyalkyl, 

alkoxyalkyl, hydroxycarbonyl , alkoxycarbonyl , acyloxyalkyl 
cyano and aryloxy; and 

R' ia selected from the group consisting of hydrogen, 
halo, alkyl, cycloalkyl, alkoxy, acyl, hydroxyalkyl 
alkoxyalkyl, hydroxycarbonyl, alkoxycarbonyl, acyloxyalkyl 
cyano, aryloxy, acetylthio, furyl and substituted f uryl - ' 

or E« and R', together with the c-6 and c-7 carbons of the 
steraod nucleus to which thf^v v. -, 

""^^^ ^^^y attached, form a (saturated) 

cycloalkylene group; 

the process comprising reducing the 17-alkynyl group of a 
compound of Formula XXIVZ with a source of hydrogen, said 
compound of Formula XXIVZ having the structure- 




" ^ XXIVZ 



as defxned above; R-a ,3 3,,,,,^, ^^^^ ^^^^^ consisting of 
hydroxy and protected hydroxy; and 
is alkynyl . 



12 



A compound corresponding to Formul< 
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Ri7y 



wherein r", r" and r" are independently selected from 
the group consisting of hydrogen, halo, hydroxy, lower alkyl, 
lower alkoxy, hydroxyalkyl , alkoxyalkyl, hydroxycarbonyl , 
cyano, and aryloxy; 

-A-A- represents the group -CHR^-CHR^- or -CR^^CR^- ; 

where and R^ are independently selected from the group- 
consisting of hydrogen, halo, hydroxy, alkyl, alkoxy, acyl, 
hydroxyalkyl, alkoxyalkyl, hydroxycarbonyl, alkoxycarbonyl, 
cyano, and aryloxy, or R^ and R^ together with the carbons of 
the steroid nucleus to which they are attached form a 
(saturated) cycloalkylene group; 

-B-B- represents the group -CHR"-CHR"-, -CR"=CR^6-, or an 
a- or iS-oriented group: 



CH CH 

— CH-CH2-CH — 



where r" and R" are independently selected from the group 
consisting of hydrogen, halo, alkyl, alkoxy, acyl, 
hydroxyalkyl, alkoxyalkyl, hydroxycarbonyl, alkoxycarbonyl, 
acyloxyalkyl, cyano, and aryloxy, or R« and R", together with 
the C-15 and C-16 carbons of the steroid nucleus to which they 
are respectively attached, . form a cycloalkylene group; 

-D-D- represents the group -^''~< °' chr^-c^=^^ 
where R* is selected from the group consisting of 
hydrogen, halo, alkyl, alkoxy, acyl, hydroxyalkyl, 
alkoxyalkyl, hydroxycarbonyl, alkoxycarbonyl, acyloxyalkyl 
cyano and aryloxy or R^ and R= together with the carbons of' the 
steroid backbone to which they are attached form a cycloalkyl 
group; 
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wherein R", R" and r", are independently selected from 
the group consisting of hydrogen, halo, hydroxy, lower alkyl, 
lower alkoxy, hydroxyalkyl, alkoxyalkyl, hydroxycarbonyl , 
cyano, and aryloxy; 

R^'^'' is hydroxy or protected hydroxy; 
R^'^ is alkenyl or alkynyl; 

-A-A- represents the group -CHR^-CHR^- or -CR^=CR2-. 

where R^ and R^ are independently selected from the' group 
consisting of hydrogen, halo, hydroxy, alkyl, alkoxy, acyl, 
hydroxyalkyl, alkoxyalkyl, hydroxycarbonyl, alkoxycarbonyl , 
cyano, and aryloxy, or R^ and R^ together with the carbons of ■ 
the steroid nucleus to which they are attached form a 
(saturated) cycloalkylene group; 

-B-B- represents the group -CHR"-chr^^- , -CR"=CR"'or an 
a- or iS-oriented group: 

CH CH 

— CH-CHa-CH — . 

where R« and r" are independently selected from the group 
consisting of hydrogen, halo, alkyl, alkoxy, acyl, 
hydroxyalkyl, alkoxyalkyl, hydroxycarbonyl, alkoxycarbonyl, 
acyloxyalkyl, cyano, and aryloxy; 

or R" and r", together with the C-15 and C-16 carbons of 
the steroid nucleus to which they are respectively attached, 
form a (saturated) cycloalkylene group; 



-n n r-or,-K.«=^r,4. — CR<=c<^ or — chr^cr" 

-D-D- represents the group ^ \ , 

where R* is selected from the group consisting of 

hydrogen, halo, alkyl, alkoxy, acyl, hydroxyalkyl, 

alkoxyalkyl, hydroxycarbonyl, alkoxycarbonyl, acyloxyalkyl, 

cyano and aryloxy or R^ and R^ together with the carbons of' the 
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